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GOLGI APPARATUS AND ORiGIN OF THE SECRETORY
GRANULES IN ADENOHYPOPHYSEAL CELLS Id THE RAT.
AUTORADIOGRAPHIC STUDIES WITH THE ELECTRON MICROSCCPE
AFTER IAJLCTION OF TRITIATED LIUCIUZ ((#]

Jean Racezdot, Léon Olivier, Evelyne Porcile and Bernard Droz
Presented by Robert Courrier

The Golgi apparatus has long beer considered as originating ,/2972%
from the secretory grinules of adenohypophyseal cells as seen in
either the cptical microscope [2] or the electron microscope [4,
5]. We believed that autoradiography in combination with electron
microscopy could provide direct proof. 1In effect, a labelled
amino acid injected into the animal is incorporated into proteins
tnrough synthesis rendering them radioactive as well.

It is thus possicle to verify whether or not the Golgi appa-
ratus participates ir the development of secretory granules starting
from the synthesis c¢f new proteins.

Method. Male rats weighing 37 ¢+ 1 g received an intraperito-
neil injection of L-leucine-4.5%H (specific activity: 5000 mc/mM)¥*#,
representing a dosage of 2 mCi per animal.

The adenohypophys-®s, excised 10, 30, and 90 min. after injec-
tion, were fixed in 2% gluteraldehyde, post-fixed in osmium tetrox-
ide ana embedded in epon®*#*# The autoradiogr:cphs were developed

in I “2rd's emulsion L,.

¥Nuaber: In the margin indicate pagination in original foreign
texc.

#t0panslator's note: Millicuries/millimole.

k%% Translator's note: Unknown embedding material.
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Figure 1.

(15000 x g) - 10 min. after injection of tritiatec

leucine the siliver particles are situated on the ergastoplasm (ER)

and in the perinuclear cisternae (PXN).
and the secretory granules (GR) are not labelled.

The Golgi apparatus (GO)
Also note the

presence of particles on the chromatin (CH).

Yigure 1lia.

(30,000 x g) - 10 min. after injection,

the silver par-

ticles are superimposed on the membranes of the ergastoplasmic

e e lanibd sode JOt 8. N

-

cisternae (ER) lined with ribcsomes.
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Figures 2 and Z2a.

(9000 x g) - 30 min.
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after injection, the radio-

activity accumulates in the Golgi zone in two views of the same

cell photographed at 2 different levels.

intragolgi secretory granules.
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(500 x g) - 30 min. after injection, the silver particles

accumulate on the Golgi apparatus especially on the secretory
granules in the process of enlarging (white arrow) or completely

enlarged.
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Figure 6. (20,000 x g) - 30 min.

after injection the silver parti-

cles are found at the same time on the lumen of the ergastoplasm

(ER) and on the Gclgi saccules (SG).
a secretory graaule still slightly dense (white arrow).

One of these saccules contains
Other

mature secretory granules are labelled in the Golgi apparatus (3).
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The distribution of autoradiographic activity was systemati-

cally studied by serial sections photographed at uniform magni- /29753
fication of 1500 and 3000 witu the Siemens Elmiskop I, so as to

chocse morphologically uniform cells.

Results. Regardless of time sampled, an autoradiograp ic
reaction was evident in the nucleus and nitochondria.

Ten minutes after injection with leucine 3H, most of e silver
particles are distributed on ‘he ergastoplasm (Figure 1). As the
latter expands, the reaction is localized on the cisternal membranes
which carry tne ribosomes (Figure la). A few silver particles can
be occasionaliy detected on the Golgi apparatus.

At 30 min., the autoradiographic reaction is discrete on the
"lumen" of the ergastophasmic cisternae (Figure 6), while it is
intense on the Golgi apparatus (Figure 2-7). In the (Colgi appara-
tus, the silver particles are seen at the sar time on the vessicles,
the saccules (Figure 7), and principally on the secretory granules
(Figure 2-7); the latter are occasionally slightly opaque to
electrons (Figure 5 and 6, white arrow).

After 90 min., the radiocactivity has disappeared from the
Golgi apparatus (Figure 8 and 9). It is now localized in a limited
number of secretory granules dispersed randomly in the cell. The
labelled secretory granules often contain many silver particles
(Figure 8).

Discussion. The early reaction observed on the membranes of
the ergastoplasmic cisternae (Figure 1-la) is really due to protein
synthesis on the ribosomes [6]. Once synthesized, the proteins
effectuate a series of migrations. First, they pass intc the
lumen of the ergastoplasmic cisternae in a more or less flocculent
radioactive form (Figure 6) and from there, reach the vessicles
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Figure 7. (20,000 x g) -~ 30 min. after injection, the radioactivity
is localized gt the level of the ergastoplasmic cisternae (ER),
the saccules (S5G) and the Golgi vessicles (V3).
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Figure 8. (15,000 x g) -~ 90 min. after injection, the Golgi
apparatus (GO) is no longer labelled. The autoradiographic
reaction 1s localized on the secretory granules dispersed in the
cytoplasm.
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Figure 9. (15,000 x g) - 90 min. after injection all radicactivity
has disappeared from the Golgi apparatus {(G0). The labelled
secretory granules in the peripheral cytoplasm are strongly radlo-
active. Two or 3 silver particle:c can be counted at their
positions {(3).

and saccules of the Golgi apparatus [7] (Figures 6 and 7,. Since
the Golgl apparatus is already labelled lightly after 10 min., we
can deduce that protein transport must rapidly proceed from the
ergastoplasm in the Golgl apparatus. These findings have already
been made in the pancreas [9].

The newly formed proteins accumulate in certain saccules
expanded to a form which becomes rapldly opaque toelectrons (Figures/2974
5 and 6, white arrow). At this stage the protein material surrounded
by the vacuolar membrane seem to condense and to progressively
acquire the sppearance of the secretory granules (Figures 2and 7).
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Thus, as in the pancreatic exocrine [1, 8], the earliest labelled
secretory granules originate in the bosom of the Golgi zone between
the tenth and thirtieth min., and most likely in less than 20 min.

Afterwards, the secretory granules which are newly formed
leave the Golgl zone (Figures 8 and 9) and disperse throughout the
cytoplasm among the pre-existing population of secretory granules.
It should be noted that the distribution of silver particles on
the secretory granules does not correspond to a random type of
distribution: the radiocactivity is concentrated in only a small
number of secretory granules (Figure 8 and 9). All the evidence

indicates that this population encompasses secretory granules of

different ages.

We deduced that the secretory granules of adenohypophyseal
cells are constructed de novo and in toto in the bosom of the
Golgli apparatus, starting from the proteins which were synthesized
just beforehand in the ergastoplasm.
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